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AMENDED CLAIMS 

[Received by the International Bureau on 27 June 2004 (27.07.2004); 

original claims 1-21 and 23-32 unchanged, 
original claim 22 replaced by amended claim 22, claims 33-70 added 

a lower cam assembly coxqpled to tiie lower tubular support zx!ember con^sing: 
a tubular base coupled to the lower tubular support meinber; and 
a plurality of cam arms extmding from the tubular base in sn inward loviigitudinal 
directioii, eaoh cam arm defining an inclined sut&ce that mates with the 
inclified sur&ce of a corresponding one of the upper cT^yansion cone 
segment^ 

^/herein Die cams aims of ^ iipp^ cam assembty ore interlsaved vnih and otctI^ 
title cam arms of liie lower cam assembly; and 

a plurality of lower expansion cone segments jntedeaved ivilli cam arms of the lower cam 

assembly, each lower e^ansion cone segment pivotaUy coi^led to Ihe internal flange 
of the lower tubular support xx^einbea: and mating with tiw inclined sur&ce of a 
corresponding oi>e of the cam arms of upper cam assexhbly; and whcroin the 
apparatus fbrftcr comprises: 

means for rcleasably coupling ^ upper tubular su^ort member to the lower tubular support 
inrml>ci^ and 

means for hmittng movement of the upper tubular support member relative to the lower 
tubular support member. 

22. llus apparatus of chum 21, fbrtho'coin^sing: 
means for pivoting the upper expansion cone segments; and 
means for pivoting the lower e(3q>ansiQn cone segments. 

23. The eppeFitus of claim 20, fiirOier comprising; 

means for pulling the collapsible expansion cone lhrou|^ 4ie expandable tubular member. 

24. A collapsible ncpansion cone, conqirising; 
an upper cam assembly comprising: 

a tabular base; and 

a plurality of cam arms eoctending from Uie tubular base in a downward longitudinal 
direction, each cam arm defining an indxned sur&ce; 
a pluraHty of upper e;q>ansi0n cone segments interleaved with the cam arms of the upper cam 

assembly; 
a lower cam assembly conqpfrising: 

a tubular base; and 

a plurality of cam arms extending from tiie tubular base in an ijpward longitudinal direction, each cam 
arm defining an inclined sur&ce Qiat mates with the 
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member using the cup seals. 

31. (Originail) The method of dalm 28, wherein the tubular support member comprises an 

upper tubular support member and 2 lower tubular support member, and 
wherein collapsing the collapsble eaqoansion cone comprises displacing the 
upper tubular member relative to the lower tubular support member 

32. (Original) The method of dahn 31 , wherein the collapsible estpanslon cone comprises: 
an upper cam assembly comprising: 

a tubular bBse\ and 

a plurality of cam amis extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surfsce; 
a plurality of upper expansion cone segments Interieaved with the cam arms of the upper 

cam assembly and pivotally coupled to the upper tubular support member: 
a lower cam assembly comprising: 

a tubular t>ase; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a con^ponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interleaved with and overiap 
the cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments Interieaved with cam arms of the lower cam 

assembly, eadi lower expansion cone segment pivotally coupled to the lower tubular 
support member and mating with the inclined surfiace of a corresponding one of the 
cam arms of the upper cam assembly. 

33. (New) A method of radially expanding and plasfically deforming an expandable 
tubular member, comprising: 

supporting the ea^ndable tubular member using a tubular support member and a 

collapsible expansion device; 
irqecQng a fluidtc material into the tubular support memben 
sensing the operating pressure of the injected fluldic material within a first Interior 

portion of the tubular support member; 
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displadng the collapsible expansion device relative to the expandable tubular 

member when the sensed operating pressure of the Injected fluidic material 
exceeds a predetemiined level withfn the first interior portion of the tubular 
support member, 

sensing the opereting pressure of the injected fluidic matsrial within a second Interior 

portion of the tubular support member; and 
collapsing the coOapslbb expansion device wfien the sensed operating pressure of 

the Injected fluidic material exceeds a predetermined level withtn the second 

Interior portion of the tubular support member. 



34. (New) The method of claim 33, further comprising: 

pulling the collapsible expansion device through the expandable tubular member 

when the sensed operating pressure of the injected fluidic material exceeds a 
predetermined level wittiin the first interior portion of the tubular support 
member. 



35. (New) Tho method of dalm 34, wherein pulling the collapsible expanston device 
through the expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular memt^r 
using the cup seals. 



36. (New) The method of dalm 33. wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein collapsing 
the coilapsibiB expansion device comprises displadng the upper tubular member relath^e to 
the lower tubular support member. 



37. (New) A system for radially expanding and plastically defbnning an expandable 
tubular rrvember. comprising: 

means for supporting the expandable tubular member using a tubular support 
merrier and a collapsible expansion device; 

means for Injecting a fluidic material into the tubular support member; 
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means for sensing the operating pressure of the injected fluidic matBrial within a first 

interior portion of the tubular support member, 
means for displacing the collapsible expansion device relative to the expandable 

tubular member when the sensed operating pressure of the injected fluidic 

matsrial exceeds a predetemnined level within the first interior portion of the 

tubular support member; 
means for sensing the operating pressure of tiie Injected fluidic material vrfthin a 

secc^d interior j:>or6on of the tubular support member; and 
means for collapsing the collapsible expansion device wf^n the sensed Gyrating 

pressure of the injected fluidic material exceeds a predetamilned level within 

the second interior portion of the tubular support member. 

38. (New) The system of dalm 37, further comprising: 

means for pulling the oollapsibfa expansion de^ncQ through the expandable tubular 
member when the sensed operating pressure of the ^eded fluidic material 
exceeds a predetermined level within the first interior portion of the tubular 
support member. 

39. (New) The system of daim 38, wherein means for pulling the collapsible expansion 
device through the expandable tubular member comprises: 

means for coupling one or more cup seals to the tubular support member above the 

collapeible expansion device: 
means for pressuring the Interior of the expandable tubular member below the cup 

seab; arid 

rneans for putflng the collapsible expansion device through the expandable tubular 
member using the cup seals. 

40. (New) The system of daim 37, wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein means for 
collapsing the collapsible expansion device comprises means for dtspladng the upper 
tubular member relative to the lower tubular support member. 

41 . (New) A method of radlaily expanding and plastically deforming a tubular member, 
comprising: 
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pressurizing an Interior portion of the tubular memben and 

displadng an expansion device through the pressurized Interior portion of the tubular 
member, 

42. (New) The method of dalm 41 , wherein pressuriang an interior portion of the tubular 
member comprises pressurising an annular interior portion of the tubular member. 

43. (I\lew) The metfiod of daim 41 , wherein displadng an e^ansion device through the 
pressurized interior portion of the tubular member corrprises pulling the e^nsion device 
thmugh the pressurized interior portion of the tubular member. 

44. (New) The method of dalm 43, wherein pulling the expansion device through the 
pressurized interior portion of the tubular member comprises using the operating prsssum of 
the pressurized interior portion of the tubular member to pull the expansion device through 
the pressurized interior portion of the tubular member. 

45. (New) A system for radially expanding and plastically defbnning a tubular member, 
comprising: 

means for pressurizing an Interior portion of the tui>uiar member; and 
means for displadng an expansion device through the pressurized interior portion of 
the tubular menober. 

46. (New) The system of dalm 45. wherein means for pressurizing an Intsrbr portion of 
the tubular mrniber comprises means for pressurizing an annular Interior portion of the 
tubular member. 

47. (New) The system of dalm 45, wherein means for displadng an expansion device 
thrcH^h the pressurized interior portion of the tubular memter comprises means for puiUng 
the expansion device through the pressurized interior portion of the tubular memi:>er. 

48. (New) The system cf dalm 47, wherein means for pulling the expansion device 
through the pressurized interior portion erf the tubular member comprises means for using 
the operating pressure of the pressurized Int^or portion of the tubular member to pun the 
expansion device through the pressurized interior portion of the tubular member. 
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49. (New) An apparatus for radially expanding and plastically defonning an expancfeble 
tubular member, comprising: 

an upper tubular support member; 

one or more cup seals coupled to the eKterlor surface of the upper tubular support 
memt)er for sealing an Interface between the upper tubular support member 
and the e)^andable tubular member. 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper tubular support member; and 
a plurality of cam amis extending fran the tubular base In a downward 
longitudinal direction, each cam arm defining a camming surface; 

a plurality of upper exjsansion segments interieaved with the cam arms of the upper 
cam assembly and pivotally coupled to the tubular support member^ 

a lower tubular support membo^ and 

a lower cam assembly coupled to the lower tubular support memb^ comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward 

tongftudlnal direction, each cam anm defining a camming surface that 
mates with a corresponding one of the upper expanslm segments; 
wherein the cams arms of the upper cam assembly are interieaved with and 
overiap the cam arms of the lower cam assembly: and 
a plurality of lower expansion cone interieaved with cam arms of the lower cam 

assembly, eac^ lower expansion cone pivotally coupled to the lower tubular 
support member and mating with the camming surface of a corresponding 
one of the cam arms of the upper cam assembly; 
wherein the lower expansion segments interteave and overlap the upper expansion 
segments; and 

wherein the uf^er and lower expansion segments together define an external 
surGaca for plastically defonning and radfaify expanding the expandable 
tubular memt)er. 



50. (New) The apparatus of claim 49. wherein the upper tubular support member 
comprfees: 
a safety collar; 
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a torque plate coupled to the safety collar comprising a plurality of drcumferBntially 

spaced apart meshing teath at an end; 
an upper mandrel comprising a plurality of drcumferentlally spaced apart meshing 

teeth &t one end for engaging the meshing teeih of the torque plate and an 

eKtemal flange at another end; and 
a lower mandrel coupled to the extemal flares of the upper mandrel comprising an 

e^rtemal flange comprising a pluralr^ of drcumferentlally spaced apart 

meshing teeth. 

51 . (New) The apparatus of ddim 50, wherein the tubular base of the upper cam 
assembly comprises a plurality of drcumferentially spaced apart meshing teeth for engaging 
the meshing teeth of the extemal flange of the lower mandrel. 

52. (New) The apparatus of daim 50, furth^ comprising: 

a stop nut coupled to an end of the kwer mandrel for Rmrting the movement of the 
lower tubular member relative to the lower mandrel. 

53. (New) The apparatus of dalm 50, further comprising: 

locking dogs coupled to the lower mandrel. 

54. (New) The apparatus of daim 49, wherein the lower tubular support member 
comprises: 

a float shoe adapter comprising a plurality of drcumferentlally spaced apart meshing 
teeth at one end, an internal flange, and a t^sional coupling at another end; 

a lower retaining sleeve coupled to an end of the float shoe adapter comprising an 
internal fbnge tor ptvotaily engaging the lower expansion segments; and 

a retaining sleeve received within the float shoe adapter releasably coupled to the 
upper tubular support member. 

55. (New) The apparatus of daim 54, wherein an end of the retaining sleeve abuts an 
end of the tubular base of the lower cam assembly. 

56. (New) The apparatus of dalm 54, wherein the tubular base of the lower cam 
assembly comprises a plurality of drcumferentlally spaced apart meshing teeth for engaging 
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the meshing teeth of the float shoe adaptor. 

57. (New) The apparatus of daim 64, further comprisfng: 

a float shoe releasably coupled to the torsional coupling of th® fJrat shoe adapton 
and 

an e>q>andabia tubular memt)er coupled to the flMt shoe and supported by and 
movably coupled to the upper and lowver expanston segments. 

58. (New) The apparatus of daim 49, further comprising: 

ona or more shear pins coupled between the upper tubular support member and the 
lower tubular support member. 

59. (New) The apparatus of daim 49, further comprising: 

a stop member coupled to the upper tubular suppcvt member for limiting movement 
of the upper tubular support member relative to the lower tubular support 
member. 

60. (New) The apparatus of daim 49, further comprfslng: 

a float shoe releasably coupled to the lower tubular support member that deflnes a 

vah/eablQ passage; and 
an expandable tubular member coupled to the float shoe and supported by arwi 

movably coupled to the upper and lower expansion segments. 

61 . (New) The apparatus of daim 49, wherein each upper expansion segment 
con^rises: 

a portion defining a surfece Induding a hinge groove for pivotally coupling the upper 
expansion segment; and 

wherein each lower expansion cone segment comprises: 

a portion defining a surface Induding a hinge groove for pivotally coupling the 
lower expansion segment to the lower tubular support member. 

62. (New) The apparatus of daim 61 , wherein each upper e^nsion segment Is 
tapered In the longitudinal direction; and wherein each lower expansion segment Is tapered 
in the longitudinal direction. 
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63. (New] A ooQapslble exf^nsion device comprising: 

an upper tubular support member comprising an internal flange; 

an upper cam assembly coupfed to the upper tubular support member comprising: 

a tubular bass coupled to the upper support member; and 

a plurality of cam arms esrtending frtm the tubular base in a do\ftmvvard 
longitudinal dIrecGon. eacti cam arm defining an inclined surface; 
a plurality of upper e^ansion segments interieaml with the cam arms of the upper 

cam assemUy and ptvotally coupled to the intemai flange of the upper tubular 

support member, 
a lower tubular support member comprising an internal flange; 
one or more frangible couplings for releasably coupling the upper and lower tubular 

support members: 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward 

longHudinat direction, each cam arm defining an indined suri^ce ttet 
mates with the inclined surface of a corresponding one dfUhe upper 
expansion segmerrt^ 
wherein the cams arms of the upper cam assembly are tnterteaved with and 
overtap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments Interieaved with cam arms of the lower cam 
assembly, each lower expansion segment phrotatiy coupled to the internal 
flange of the lower tubular suppmt member and mafing with the inclined 
surface of a corresponding one of the cam arms of the upper cam assembly; 
wher^n the lower expansion segments ^rterieave and overiap the upper expansion 
segments; and 

wherein the upper and lower expansbn segments together define an external 
surface for plastically deforming and radially expanding the expandable 
tiisular member. 

64. (New) The assembly of dalm 63. wherein each upper expansion segment 
comprises: 

a portion defining a surface including a hinge groovfe for ptvotally coupling the upper 
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expansion segment to the upper tubular support; and 
wherain each lower expansion segment comprises: 

a pordon defining a surfiace including a hinge groove for pivotalty 
coupDng the lower ejqsanston segment to the lower tubular support 
member. 

65. (New) The assembly of dalm 63, wherein each upper expansion segment is tapered 
in the bngitudina! direction; arrd wherein each lower expansion cone segment is tapered in 
the longitudinal direction. 

68. (New) An apparat^ for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

a tubular support member, 

a collapsible expansion device copied to the tubular support memben 

an expandable tubular member coupled to the collapsible expansion device: 

means for displacing the collapsible expansion device relative to the expandable 

tubular member; and 
means for collapsing the expansion device. 

67, (New) The apparatus of daim 66, wherein the tubular support member comprises an 
upper tubular support member comprising an internal flange and a lower tubular support 
member comprising an Internal flange; wher^n the expansion device comprises: 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper support member; and 
a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam ami defining an inclined surface: 
a plurality of upper expansion segments interieaved with the cam arms of the upper 
cam assembly and pivotaily coupled to the Internal flanga of the upper tubular 
support rTWml>er; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member, and 
a plurality of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam arm defining an Indined surfece that 
mates with the inclined surface of a corrasponding one of the upper 
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expansion segments; 

wherein the cams arms of the upper cam assembly are interleaved with and 
overiap the com arms of the Icwer cam assembly; and 
a pluraBty of lower a^nsion segments intsrieaved with cam anns of the lower cam 

assembly, each lower d^pansion segment ph/otally coupled to the internal 

flange of the \o^r tubular support member and mating with the Inclined 

surface of a corresponding one of the cam arms of the upper cam assembly; 

and wherein the apparatus further comprises: 
means for releasably coupling the upper tubular support member to the lower tubular 

support member; and 
means for iimtting movement of the upper tubuiar support member relative to the 

lower tubular support member. 



68. (New) The apparatus of dalm 67, further comprising: 

means for pivoting the upper expansten segments; and 
means for pivoting the lower expansion segments. 

69, (New) The apparatus of dalm 56, further comprising: 

nriearts for pulling the collapsibie expansbn device through the expandable tubuiar 
member. 



70, (New) A collapslbte expansion device, comprising: 
an upper cam assembly comprising: 
a tubuiar base; and 

a plurality of cam amns extending from the tubular base in a downward 
longitudinal direction, each cam ami defining an inclined surface; 
a pluralfly of upper expansion segments interleaved with the cam arms of the upper 

cam assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurarity of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam arm defining an indlned surface that 
mates with the incEned surface of a corresponding one of the upper 
expansion segments; 
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wherein the cams arms of the upper cam assembly are interleaved wtth and 
overlap the cam arms of the lower cam assembly; 
a plurality of lower a^^nslon segments interleaved wHh ^m arms of the lower cam 

assembly, each lower eaepanslon cone segment mating with the Inclined 

surface of a corresponding one of the cam arms of the upper csm assembly; 
means for moving the upper cam assembly away from the lower expansion 

segments; and 

mearts for mooring the lower cam assembly away from the upper e2q}anslon 
segments. 
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